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ABSTRACT

We have compiled 19 sonic and density logs from 10 oil test wells in southwestern Oregon
to help determine the geometry and physical properties of two Cenozoic basins. Four oil test wells
are located within the Coos Bay Basin; one lies offshore the Coos Bay Basin, and the remaining
five wells are located within the southern Tyee Basin. These well logs sample Pleistocene to
Eocene sedimentary (principally the Tyee and Umpqua Groups) and volcanic (Roseburg Formation
and Siletz River ) rocks. This report presents the locations, elevations, depths, stratigraphic and
other information about the oil test wells, provides plots showing the density and sonic velocities
as a function of depth for each well log, and provides a simple statistical analysis of the data to
better understand the variations in sonic velocities and densities of Cenozoic sedimentary and
volcanic rocks in southwestern Oregon. We also calculate and present two-way travel times from
the sonic velocity logs.
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INTRODUCTION

We describe well log data from oil test wells that supplement ongoing studies of the crustal
structure in the vicinity of Cape Blanco, southwest Oregon (Fig. 1) [Brocher and others, 1995;
Davis, 1995]. Seismic profiles acquired there imaged crustal structure as well as the geometry of
the subducting Gorda Plate in southwestern Oregon (Fig. 1).

We present data from 19 sonic and density logs from 10 oil test wells in southwest Oregon,
to categorize the sonic velocities and densities of Cenozoic sedimentary basins there (Fig. 1). Four
of the wells are from the Coos Bay Basin, one lies offshore the Coos Bay Basin (Amoco OCS P-
0112 No. 1), and the other five wells are from the southern Tyee Basin. The 19 well logs sample
Pleistocene to Eocene sedimentary rocks (principally of the Tyee and Umpqua Groups) as well as
thick sections of Eocene Siletz River Volcanics (both the upper, tuff and breccia member, and the
lower, pillow basalt member). (For a few of the wells we retain the published stratigraphic use of
the Roseburg Formation, an older nomenclature referring to both sedimentary and volcanic rocks.)
Newton [1980], Olmstead and others [1989], and Ryu and others [1992, 1996] describe the Coos
Bay and southern Tyee Basins using data from these wells, but did not discuss the sonic velocities
and densities measured in them.

Basic information about the wells is provided in Table 1. This information includes the
locations, elevations, and depths of the wells, as well as the lease name, well number, operator,
and completion year. In this table the wells are ordered alphabetically. This information is taken
from the Well History Control System (WHCS) One-line File, an on-line digital well-log database
leased from Petroleum Information by the USGS Office of Energy Resources at Denver. Table 1
also summarizes the lithologies and stratigraphy encountered in the holes [Rau, 1973; McNeel,
1980a,b; 1984; Snaveley and others, 1981; Ryu and others, 1992, 1996]. Finally, Table 1
provides information on the type of sonic and density tool used to make the log, as well as other
tools run simultaneously (normally caliper, spontaneous potential, and gamma-ray). Many of the

sonic logs were made with older, short tools, with short spans between the source and receivers.



WELL LOG ANALYSIS

Sonic and density logs from the onshore wells were hand digitized at non-uniform intervals
between 3 and 30 m to capture the significant variations of the logs with depth for frequencies up
to 2 Hz. The sampling interval was adequate to estimate linear trends in the data over these
intervals. We note that our sampling interval was not intended and is not sufficiently dense for the
calculation of high-frequency (say >10 Hz) synthetic seismograms. For higher-frequency
synthetics, it would be necessary to redigitize the logs with a finer sampling interval. Logs from
the offshore Amoco OCS P-0112 No. 1 well were digitized at 1 foot intervals.

For the sonic logs, we picked transit times as a function of depth. For the gamma-gamma
density logs, we picked bulk density in g/cm’ as a function of depth. For the neutron density
porosity logs, we converted the logged density porosity (¢) back to formation density (p;,) using
P = P+ (P - P,,)0, Where the matrix density p, = 2.65 g/cm’, and the fluid density p, = 1.0
g/cm’ [Ellis, 1987]. Roughly half of the logs analyzed here are plotted at a scale of 30.49 m = 5
cm (100 feet = 2 inches), the remainder are plotted at a scale of 30.49 m = 2.54 cm (100 feet = 1
inch). Depths are measured from an arbitrary reference datum, normally the Kelley Bushing
(K.B.), located 3.65 m (12 feet) above ground level. Datum for the Amoco OCS P-0112 No. 1 is
129 m (424 feet) above the seafloor and 22 m (72 feet) above sealevel. The downhole depths
reported here have not been corrected for this small upward shift. Cased intervals of the wells and
sections identified on the logs as having cycle-skipping problems were not digitized. In some
cases data from the logs were ignored: these data were associated with washouts, thick mudcake,
invasion of drill fluids or large deviations from the general trend of density and sonic values having
very limited depth extent, generally less than 10 meters [Ellis, 1987]. No editing of well data from
the Amoco OCS P-0112 well was performed.

The digitized sonic-log data were converted from transit times to velocities (m/s) and both
the sonic- and density-log depths were converted from feet to meters. Plots showing seismic

velocities and densities as a function of depth for each well are presented in Figures 2 to 16.



Although we digitized all repeated passes of tools in sections of the wells, we do not show these
redundant passes in Figures 2 to 16.

The quality of the logs vary but is generally moderate to high for the sonic velocity logs.
The caliper records for the sonic logs indicate that the well diameter is generally close to the bit size
and relatively smooth, with the exception of the Fat Elk No. 1 well, which is out of gauge between
1350 and 2100 feet (412 to 640 m). Caliper deviations on the sonic logs for the other logs are
generally short, less than 30 m long. Thus, we believe the sonic velocity data reported here to be
representative of formation velocites. Caliper records for the sonic logs for the Coos County No.

1 and 1-7 wells are particularly smooth.

Caliper records for the density logs, on the other hand, show substantial deviations from
the bit size. Long sections of the Amoco-Weyerhauser B-1 well, the section of the Fat Elk No. 1
well between 1350 and 2100 feet (412 to 640 m), much of the Harris No. 1-4 and the Sawyer
Rapids No. 1 wells are substantially out of gauge or even off-scale on the density log caliper scale.
Shorter sections of the Sutherlin Unit No. 1 well are out of gauge on the caliper scale of the density
log. We therefore attribute the generally low average densities of the Roseburg Formation and
Siletz River volcanics in the Fat Elk No. 1, Harris No. 1-4, and Sutherlin Unit No. 1 wells to
these large caliper deviations (Table 2). For these wells, the higher densities shown in the logs for
the Roseburg Formation and Siletz River Volcanics may be more representative of the formation
density than the lower densities found in regions of large caliper deviation.

We also calculated two-way travel times from the sonic velocity logs. These curves are
plotted in Figures 18 to 26. This calculation required us to project the sonic velocities to the
surface. In some cases, the uppermost velocities logged in the wells were too deep to allow
projecting the velocity to the surface. In these cases, we calculated two-way travel times beginning

at the uppermost of the logged velocities.



REGRESSION OF THE WELL LOG DATA

Table 2 presents average sonic velocities and densities determined at all the wells for
several formations (including the Tyee Group and younger rocks, the Umpqua Group, Roseburg
Formation, and Siletz River Volcanics). Figure 17 shows the same information plotted as velocity
versus density. We describe this figure more fully in the Discussion. In Tables 1 and 2 we have
inferred the top of volcanic units from the velocity and density at two wells (Coos County No. 1
and Westport No. 1)

At a few wells, the logs show a simple linear increase in sonic velocity with depth. These
logs include those from Coos County No. 1-7, Harris No. 1-4, Sawyer Rapids No. 1, and
Westport No. 1. Linear regression through the P-wave velocity data for the Coos County No. 1-7
log yields Vp (km/s) = 2.17 + 0.918Z for the Tertiary (predominately Eocene) sedimentary rocks,
where Z is depth in km (Fig. 3). The R? for this regression is 0.683. Linear regression through
the P-wave velocity data for the Westport No. 1 log yields Vp (km/s) = 2.27 + 1.569Z for the
Coaledo Formation (Fig. 4). The R? for this regression is 0.618. Linear regression through the P-
wave velocity data for the Harris No. 1-4 log yields Vp (km/s) = 2.70 + 1.349Z for the entire log,
consisting of both sedimentary and volcanic rocks (Fig. 5). The R? for this regression is 0.574.
Linear regression through the P-wave velocity data for the Sawyer Rapids No. 1 log yields Vp
(kmv/s) = 3.43 + 0.620Z for the Eocene sedimentary rocks (Fig. 7). The R? for this regression is
0.515.

DATA AVAILABILITY
The picks of density and seismic velocity shown in Figures 2 to 26 are available in Excel5
spreadsheets using anonymous ftp. The anonymous ftp address is: andreas.wr.usgs.gov. Change
the directory (cd) to pub/outgoing/blanco. Figures 2 to 16 reside in files named
blanco.sonic.x15.bin and blanco.density.x15.bin, in Mac Binary II format. Sonic and density logs
for Amoco OCS P-0112 No. 1 are named P112VELX x15.bin and P112RHOX x15.bin. Figure

17 is in a file named Figure17.bin. Figures 18-26 showing calculated two-way travel times versus



depth are located in blanco.twt.x15.bin and P112VELX.x15.bin. Table 1 of this report is also in
this ftp site, labeled as Table 1. The text is in a Word5 file named OFR98-237.text.

DISCUSSION

Velocity and density relations in Table 2 cluster into two distinct stratigraphic groups
(Figure 17). Average velocities and densities from the sedimentary rocks lie close to the Nafe-
Drake velocity-density curve (Nafe and Drake, 1957). The uppermost, sedimentary section of the
Roseburg Formation, has the lowest average velocities and very low average densities (Figure 17).
Average velocities and densities from Tyee Group and younger sedimentary rocks plot in a well-
defined arcuate trend lying close to the Nafe-Drake curve (Nafe and Drake, 1957).

In contrast, the average velocities and densities for the volcanic units lie closer to a linear
velocity-density relationship defined by Luetgert (1992). These volcanics include the lower section
of the Roseburg Formation, which is correlative to the Siletz River Volcanics, and the breccia and
pillow basalt sections of the Siletz River Volcanics. The highest average velocities and densities
were found in the pillow basalt section of the Siletz River Volcanics (Figure 17). Due to well
gauge problems, however, average densities at two of the wells sampling the pillow basalt
members of the Siletz River Volcanic are too low, yielding values that are well off the empirical
trends defined by either Nafe and Drake (1957) or Luetgert (1992).

The sedimentary rocks exhibit significant (up to 50%) regional variation in the average
velocities and densities. For the Tyee Group and younger sedimentary rocks, average velocities
from the wells within the Coos Bay Basin (Coos Co. No. 1 and No. 1-7, Fat Elk No. 1, and
Westport No. 1; Fig. 1) are 0.4 to 1.4 km/s lower than those within the southern Tyee Basin
(Table 2). Average densities of the Tyee Group and younger sedimentary rocks in the Coos Bay
Basin are 0.09 to 0.25 g/cm’ lower than those in the southern Tyee Basin.

Logs from two wells suggest that the velocities and densities of the Umpqua Group are
slightly lower than those in the overlying Tyee Group (Table 2; Figure 17). The cross-cutting

trend defined by the Umpqua Group results from the low average density of the Umpqua Group at



the Sutherlin Unit No. 1 well, which in turn was caused by the large caliper deviations along most

of the well.
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Table 2. Average velocities and densities of geologic formations.

Well

Coos County No.1
Coos County No. 1-7
Fat Elk No.1
Westport No.1

Weyerhaeuser B-1
Weyerhaeuser F-1

Harris No. 1-4
Sawyer Rapids No.1
Sutherlin Unit No.1

Coos County No.1
Fat Elk No.1
Westport No.1

Weyerhaeuser B-1
Weyerhaeuser F-1

Harris No.1-4
Sawyer Rapids No.1
Sutherlin Unit No.1

Tyee
and
younger

2.81
2.99
3.14
3.06

NA
4.36

3.52
3.96
NA

2.30
2.40
2.40

2.49
2.55

2.51
2.54
NA

Geologic Formation

Siletz River Volcanics

Umpqua Roseburg breccia pillow lavas

Average Sonic Velocity (km/s)

NA
NA
NA
NA

NA
NA

3.10
NA
3.97

2.62
NA
2.75
4.05

NA
NA

NA
NA
NA

3.81 4.11
NA NA
NA NA
NA NA
NA 5.50
NA NA
3.92 4.83
NA NA
NA 5.77

Average Density (g/cc)

NA
NA
NA

2.43
NA

2.51
NA
2.48

2.36
2.34
2.49

NA
NA

NA
NA
NA

2.41 2.49%*
NA NA
NA NA
2.67 2.72
NA NA
2.45 2.55%
NA NA
2.48 2.52%

*Low densities associated with large caliper deviations in this well.

12




‘Jjays ay3 Suoje 1daoxa w g SI [eAIaIUI INOJU0D StRWAYRg A[oAanoadsal

‘susaned popeys yoe|q pue Aeid £q pajedlpul aJe SOIUEI[OA JOARY ZIA[IS PUE $YI01 UBISIOUEL] Jo Sd0INQ) “(Saul] PI[OS) SAUI] UOIIaYJaI JISIas a5oys}jo Suofe sjoys unire papiodal
(01S 0 IS PUe QIN OF [N PaIoquinu s3[SueL) SUOIIes 2A0YsuQ) "SA[IID Paj[1j Se umoys are Lodai siy) ur pazA[eue oA “(1osur) ease Apms jo uojeso] Suimoys dejy °| aandiy

ob2h oSzl 292}
. N $ "..\..uu \, 8 uzm/co :Mom_oﬁuh\ ! i /
L : H m w_m_. J Heasionela wios v 0g 0 0 0 ol
uobalp o %d ﬁ/ -
3 2
BN
%v o /// ueaaQ
ayioed
& N\
G A\ /
ogazy T + L AYANARE + + o2y
- , \ i
ois 85 ¢ Y .
. o % vcm AR
e -: 00se-
.
/. oduelg ¢ N
 adey
-_ - & M
Lo ’
&% T + , % - oep
57 N3 ey
> ® d <
L# 0D wooo/ -1 0D s00) \ ™Yy
\ v v v M v 4‘ \1 l _ A b4
OWN 9N PN N prIg Sty
4 o \ ° ctiod \ o wvt Ve
L wun 4 SOIUBD|OA hw podisapm —..w v
ygiayin [ ] 19Al Z)9)iS 7] X
eq )
08E T eahL + 9003 % + + VM L 0e.ev
udyinos 2 K72 B
[ ., Y
spidey JeAmes p 0 m o021
- Suiey
‘ i ' 1 1 i L i
) ov.N— ' omw— ’

13



Coos County No. 1

— - sy qmoyd o
~
* ,<4__L—.70 -5‘)_\\»‘03)0[\ Jbt\ly 243}5' T §
& g m—
i N ye Qo) PRLYNT
-_— $ — .
* ’gO
.-é:: 122239 - 5|9/
’—
. 4
- __._ sy TS
'S *
I o jo doy pa;.raju‘f__;
.\A ”0
v 'l\.~
oge® o
2 ke + 8
*% <3 2
. *
0—:?"0'0
e
’.}0_’,
0—-—;-_0::
1]
o2
=,
LA S
*—o
.
\M,* GJ“C\?SO 32
gt | & ‘J ¢ .__.’_:;.,0
. 3"'_"‘-’—_—-’-’ . o
e =)
wy S5V C)ur»\ov-, ‘3.’ T o
>-—
/
o
:_t_s.. *
.-0&’-——0
"-0\‘
____’./:0
¢ * o=—_—"" .
O-K.\.O .
A}
0.;‘ 0’ P
.0<$ *
T o —9. .
W OP?[DO’) — & 8
=, 0
0/:
Q%..
/
’0,’__0
Q-‘.—:—’
. 0.8:,"
v
: — f ©
o o o o (=) =} o o
o o o o o (@] o o
o ) o el o el o 0
0 < < ™ 1) o o ~—

(squ) Ayoolap dluog

14

Depth (m)

Figure 2.



Coos County No. 1-7

5000

4500

4000

3500

(spu) Kydojep

15

o
o
o
™
2

uos

2500

2000

1500

400 600 800 1000 1200 1400 1600 1800 2000
Depth (m)

200

Figure 3.



T "N tH0disaM

\ “w4 gmanO}/l

&> *

a-o AO_L PBJJB&UI )

Fat Elk No. 1 and Westport No. 1

T oo N3 ¥ 7

1000

5000
4500

4000

3500
3000 t
2500 |

(squ) Ayo0)aA dluos

16

2000

1200

600 800
Depth (m)

400

200

Figure 4.



Harris No. 1-4

- 3792\ Cp

oy 2pyig

77.)?37_)(‘

- §73V0) \On

vy Zp|C

6500

o o o o o
o [=] o o (=]
o Te] o 1ol (=]
©0 [Te] [Te] < <

(sqw) Ayoojap dluosg

17

.
o
o
wn
™

3000 -

400 600 800 1000 1200 1400 1600 1800
Depth (m)

200

Figure 5.



P0112 No. 1

|
——

2u20 J
‘:\‘ma 1
Pud0]
24|
—_— 2979010
U220 1|y b2 =
U220ty 3}v)
U204
u230)s 33{&

o o o o o (=] o
wn o wn o wn o o]
< <t (3] [s2] N (oY} -

(s/w) Ayoolap

18

2000

1600

1200

800

400

Depth (m)

‘—1“3 . C:



‘. ainbi4

(w) ydag
008} 0091 oovt 0021 0001} 008 009 00¥ 002 0
» “ “ 4 " “ : ﬁ 0062
v -+ 000¢€
[/
1 oose $§
2
<
)
[
o,
<
000v 3
2
£
£
w 8
& mu 1 oosv
(Y
\J -
\!
b
000§

L"ON spidey 1aimes

19



Sutherlin Unit No.1

*

*
p— 0\’
L *

»
.
pe
-
.
:.
0:‘
«*
N 4

5410 5vq 1O
- SV JanYy

242\1C

120249

- SOVMDON )2’/\\\8

* L 2o~ *
"0 - —J-
* % s @
—4
* ’OX
*
* ry *
».
I wn e
o,
\
.fOO 1
—
0\’
4
e e ko
v—29,
«*
1‘ |l 1 \‘ L

o o o o o o o o
o o o o (=] o o (=]
0 o wn o n (@] Te} o
© © n n < < (2] [\

(squ) Aydojap dtuos

20

1000 1500 2000 2500 3000 3500 4000

500

Depth (m)

Figure 8.



Amoco-Weyerhauser B-1 and F-1

N S o

1 mayd
~ SIWVN\ON

SELNY, IS TN

l'\_.__“__-
/
N .
—:’i"z"!____=!-= 1
lﬁ:l u
22qwoy '<,. Ny
‘391\ ] l:/ - = -
‘u s
W g e, ]
p—re—
./:===i-___. =
"“\H 5\3&'0 YJ\K‘W .!z.l-
o o ; o
o o o o
@ ? =4 3

(sqw) Anoojap ouos
21

3500

3000

2500

2000

1500

1000

500

Depth (m)

Figure 9.



Coos County No. 1

oo o=—0 . swy) mad
s - S2WPI)op
) ) e—e ¢ < '
v——..é__. )3(\3 ub]‘s
———— N 30 doi p2yuTy
- """__—‘—*;:;=§—g
. e Y 103q
0-—-===(”‘———§=. * -$)D“v3\°h
T e, Py TS
o—s - L dy Po4uT
oo
Lo
' -:é
.
| gmqasoa N
.a:;;?.
— .,

Wy

'o%o’
=Y ———s
s
o——o,? .
o—=0 ',": .
- ®
e

[}

.
\
.1
.
|

)

2.8

T

0 < <'>.
N N

2.7
2.6

2.2
2.1

N
(99/6) Ausuaq

22

2.0

2000

1500

1000

500

Depth (m)

Figure 10.



Fat Elk No. 1 and Westport No. 1

TN prodisah
o\ /
.q_b_.
— ) ¢o YL porayuTy
1\.'.
° o/
~~
|
. . % Wy 9p? \V OD |
\
3 - /o
~.
l\’/. T ‘QN N3 +v_:.l
., s /
i L
: /:".—‘;—— n . ]
'i:_' -
. _— /&
o —
o,
l‘-i—-——"‘"_,__,———-> ¢ 1
o
\ L
Ny @,
e m _ e .«
l\.\' :\.
I>;=l
- .‘z"_"___._.\. 1

(09/6) Ausueg

23

600 800 1000 1200
Depth (m)

400

200

Figure 11.



Harris No. 1-4

§YOY) mo1d — M N0A
— = Y 2|5 T
® ..;
B
[ J
~
. _ S 1
H - e .
-- _ ———— '\g Py
5 L °
i:%: T
0/ N
o——n % _ .
:/
* .0—{%9——0 T
.,.\.
o
o
1=,
AL < v 1
:§-o
sy
- 52W0D10/\ o
.—.). 1
| .
J?M_"\J Z42{! S ..: .
.4_%.:.
.I
(,‘1”)0)9 mr)?dwn Iy 1
o— .
o= -
./
. , ?a‘; >.,:==-——-—. 1
“TW “\'W L o.-——‘o
—
2 R 3 8 e @ S
o o o i o N o

24

[aV]
(00/6) Aususg

400 600 800 1000 1200 1400 1600 1800 2000
Depth (m)

200

Figure 12.



P0122 Density

2 ua)OE]

~ (';1}79’0

2 u2>03

Ay

2u2295110

U0y o

U)o 24V
2u220014 -
2V230)5!2))

= o < ~ « ® o < « -
("] o o o - - - -

(29/6) Ausuag

25

400 600 800 1000 1200 1400 1600 1800 2000
Depth (m)

200

13

J



0081

(w) wydag
0091 oovli 00c¢t 0001} 008 009 00v 00¢
®
- F
s
— o | &
— FELE] m
~ == %] =
= T 3| &
& = B
© 5
j
B : | 3
[ ] .W .

1 §v'¢e

| "ON pidey 1oAmes

‘p1 8inbi4

oge'e

1 S€'¢

ov'e

(99/6) Ausueq

=
w
o

1 8S'¢

1 09°'¢

§9'¢

26



Sutherlin Unit No. 1

: I L ’
‘/'
. ——  syv| mopd
e - - +
o< a
%o e ,s‘)\m‘OD)O/\
. o — RNy TS
[ L : LY 1
e
° __.05———.
\. e
[ ] [ ) hd
0<
» —o
o2 —s L T
=‘—_—__'E§§§é§§;§=====g 'Y
o=0. ] a
/== =/=
*—0. _ ® i
R T RANEELg
. 2o
o H =
. X, - S)JVVD\QI\
° e ——————6x, ~
5 ® ® hd 1
4 'Y
—— MY 24210
og::"“ — ° ~
0<="0'—
.‘.\
———e T
.
i .
/ d*‘“{)
%
—
\
. W
: . v du)
.
022_~___. ¢
o 0 o w0 o 0 o 0 o 0 o
™~ © © w0 0 < < N © o o
o o o o o~ o o o o o o

(09/6) Aysuag

27

1500 2000 2500 3000 3500 4000
Depth (m)

1000

500

Figure 15.



Amoco-Weyerhauser B-1 and F-1

svey) ooy
= - SMPON
\.:_m ) Ny THANS

¢ ———e

e T S

¢==N""
o =
< =g

=y Q—_._Q‘ *
.
. . .
RI——r VARPFEC RS R ALY
e
>— .
14 *2$ TTNY T4\
e M .
ot— 3 TS
- ________._.;—Q
=Tl .= o
o7°
o= *
=t

*
| -g - ”::,T__—-—o

‘\ (L APy
@ .’
*-:0 b e=—""y
~

e

0%

3.00

2.90 1

2.80 |
2.70
2.60 +
2.50
2.40 |
2.30

(09/6) Ausuaq

28

2.20

3500

3000

2500

2000

1500

1000

500

Depth (m)

Figure 16.



(s/w)) Ayoojep dluos
9 GG S S'v % S'e £ 52
T A

—s %9 0€°2

(zbb) 2By

YoS
§|- se'e
n

pOTy |
SPHOMq - NYS

( |
ThIvIoN mrb‘_s.a.wod

Sv'¢

\
o

S'¢

(09/6) Ayisueq

wn
wn
(aV}

Cz@[wwuez
)
- -09°¢

S9°¢

— - —|oze

SlL'¢

suonejay Ausuag-Alo0jaA uobalQ ulaysamyinos

29



‘g1 8.nbi4

(w) ydag
000¢ 0061
00014 00S 0
4
T } $ )
f ¢ 0
»
o
o .
/000// - 20
o
7
ooooo
Cd
o,,,oo
\* .
A 1 ¥0
o
.
N
o~
o g
.I
- H
. .
0//\0/ | o o -M
*
\’I. e
K =
o
S 3
ot 2
o 1 80 <
K4 2
o.o -
o 5
N
I’. a
g
00000 I \w
oooo .
’.’I/ A
)
o
QO
’I
Cd
0‘0,,\0 et
N 0&00&/
o>
v
o
-
00/.000
4 vl
9t

L 'OoN A&juno) so0)

30



000¢

"61 ainbiy

(w) ydag
0081 0091 0
_ | o_vw 002! 0001 008 009 00v 00¢ 0
T T T t i } t \0 0
o
o,,o%
3 4
3%\0 (Y
-
o
oofoa.o
K
ooo/.vo

0,/000/40 | vo
sooo\ W._
o,oo,o Q
l/’O/cQ/ m
.0/0/0/ 19 O <
0!00\0 w._

*
0000 m
R =
{03
.0/0\ *® (1]
00//0 \am-l
03l 8
o.ooo/ <
. w’ |
0/\’0\0
34 ot
K ad
\osoo .
- ¢l
v

-1 "ON Ajuno) soo0)H

31



00.

009 00S

(w) ydag
oot 00€

00¢ 001

I "ON X3 1ed

"0g @inbiy

000

S0°0

0¢'0

§e'0

0€'0

SE'0

- 0v'0

Sv'0

050

(oes) awy] [oaea) Aepr-omy

32



00ct

"12 ainbiy4

(w) ydag
0001 008 009 00V 00¢ 0
i “ i ; f s 0
+ L0
&
0//00 4 ¢ O
&
&
R
o <
o €0 §
.0\ T . [
ot 5
‘o\oo <
_ » o
et {vo¥g
o« o
o.o.o\ =
G 3
P ad @
o« S0w
o* ®
ot K
*
o
.,.,,..\ 90
X A
e
e
e
\’\
o L0
RS
»*
*»”
8°0

| "ON uodisam

33



"2¢ 8inbi4

(w) ydag
008!t 0091t oovli oo0ct oool 008 009 ootV 00¢ 0
t t 1 ; f t t —t e 0
W + c¢'0
o,oo,eo
2
00:\0
«*
o +vog
-
0\0o ?
"
/\oo\o UM
=4 <
R
o =
* ]
7 + 90 <
P e
* u
o.%,,o w
e =
g (]
o 1802
o
so'o,o\
o
o\o.o 1
.
e *
Lo
‘/
6\0
¢t

¥-1 "ON stieH

34



000¢

(w) ydaqg

0091t 0o0ct 008 00v 0

(V]

- 20

- ¥°0

o ©
o o

e
(09s) awiy [9Aei) Aep-om)

¢l

vl

Il 'ON CL10-d SO0

9l

35



0081

‘¥2 8.nbiy4

(w) ypdag
0091 oovi 002t 0001t 008 009 ooV 00¢ 0
t T } } } t t t e 0
1°0
/l’/
o
l!"’
Pl - 20
K 2
‘0
o
,%%
R eo g
e Q
>
e M
. .
o 704
\b% <
et o
L 2 .
. god
o%\\ 3
*® o
* _
- [
- ¢ 9'0 m\
x4
,bl%
00
P L0
A
\\\\ﬂo
R 8°0
L 2
s(\
60

L "ON spidey 1aAimes

36



"Gg aunbi4

(w) ydag
00S¥ 000V 00S€ 000¢€ 00s2 0002 00S1 0001 00§ 0
M : f : ,_ __ : ; e 00

! L 1

T T
°© °°. ©
- o (=]

(oos) awi] |aAea] Aepr-om]

%
o
-

o 1 v

* {91

8’1

I "ON Hun uipaying

37



‘92 ainbi4

(w) ydag
00v1 0021 0001 008 009 00¥ 002 0
} } t % t t e 0°0

-~ tzo

(oos) awiy |9AeaL Aepr-om]

L0

-4 19snaeyialap-ooowy

38



